Dose dependent effect of ricin on DNA damage and antioxidant enzymes in mice.
Ricin a glycoprotein from the Ricinus communis seeds, is known to have diverse toxic effects on cells of different visceral organs. We have studied the effect of ricin (0.5, 1.0 and 2.0 LD50) on various oxidative stress markers at 1, 3 and 7 day post exposure following i.p. administration in Swiss albino male mice. Results of this study revealed that ricin induces generation of reactive species, lipidperoxidation, DNA fragmentation and depletion of GSH. Activity of antioxidant cascade related enzyme like superoxide dismutase (SOD), glutathione peroxidase (GPx) decreased, while glutathione reductase (GR) and catalase activity increased. Superoxide dismutase and glutathione peroxidase activity was decreased significantly in liver, spleen and kidney. The decrease was more prominent on 7 day of post exposure in all the exposed doses. A significant increase in the activities of catalase was observed in plasma, liver, spleen and kidney on 7 day following ricin exposure. Glutathione reductase increased significantly as early as 24 h following 1.0 LD50 dose. Lipid peroxidation increased and non protein sulfhydryl content decreased in all the tissues at different time intervals. Total antioxidant status was reduced as early as 1 day post exposure. Nearly two fold increase was observed in DNA fragmentation following 0.5 LD50 dose of ricin on 1 day post exposure. DNA diffusion assay also indicated an early damage to DNA due to ROS. An early change in DNA fragmentation, DNA diffusion, and total antioxidant status and in the activity of various enzymes indicates that ricin produce oxidative stress by generation of reactive oxygen species as early as 24 h at a minimum dose of 0.5 LD50. Probably this is the first study which indicate that ricin induced oxidative stress at a minimum dose of 0.5 LD50.